and Range and Great Valley (Fig. 1) .
We collected wide-angle refraction-reflection data along profiles transverse to (east-west) and parallel to (north-south) the structural grain (Fig. 1) . The question of a crustal root is most clearly addressed by the seismic sections from shot point 5, just east of the High Sierra, and shot point 24, near the east end of the line (Fig. 1 ). As shown in Fig. 2A , the PmP (Moho reflection) phase is evident on stations both to the east and west of the source point. Stations to the west record PmP reflections from directly beneath the Sierra whereas recordings to the east are for reflection points beneath the Basin These do not show a major delay or decrease in amplitude when passing under the Sierra Nevada (Fig. 2B) .
The absence of a large crustal root is also suggested by teleseismic P to S (Ps) mode conversions from the Moho observed at three passive seismic arrays on the east-west refraction line. Beam-formed seismograms (7) (Fig.  3B ). The topography, gravity, and crustal structure of the southern Sierra Nevada thus provide an example of a continental mountain range supported mainly by lateral density variations in the upper mantle, or a Pratt-type root.
We modeled support of Sierran topography through a combination of lateral variations of density in the crust (-25% of the effect, including that of a small crustal root) and in the mantle (-75%). Such a combination explains the main anomalies in the gravity field (Fig. 3B) (9) (Fig. 4B) . The upper mantle (Fig. 4A) (24) (Fig. 6) .
The pronounced eastward thinning of the petrologically defined crust, from at least 60 km to as little as 30 to 40 km beneath the High Sierra, contrasts with the relatively thick crust of the modern central Andes (1), generally considered a close tectonic analog for the pre-extensional Cordillera (25) . The High Sierra has similar crust- cold, 70-to 80-km-thick mantle lid (Fig. 6) . This would suggest a history where the range lay at about 4000 to 5500 m, and then subsided to 2000 to 3000 m as a result of extension (32) .
only partial fluorination of the diamond surfaces studied was achieved with these extreme methods (4) (5) (6) (7) (8) . A recent, extensive review showed that the attachment of long chain fluoroalkyl species directly to diamond surfaces has not been reported (9) , although attachment of such species by silylation on oxidized diamond is known (10). We present a method for the deposition of more than one F atom per surface C atom on diamond. The fluorinated alkyl layer achieved by this method decomposes between 300 and 700 K to produce a highly stable form of chemisorbed fluorine on the diamond surface that then thermally decomposes over a wide temperature range up to 1500 K (11) .
Perfluorinated alkyl iodides (CXF2x+l ) were used as a source of radiation-produced perfluorinated alkyl radicals that attack the diamond surface and anchor themselves there. Irradiation with x-rays dissociated the weak C-I bond (3, 12) in both C4F91
and CF3I layers condensed on a diamond (100) single crystal (11) . The x-ray irradiation was used also for x-ray photoelectron spectroscopy (XPS) measurements of the nature of the surface layer. The A facile method for chemically functionalizing diamond surfaces has been developed using x-ray irradiation of perfluoroalkyl iodide layers on the surface. Perfluoroalkyl radicals chemically bond to the diamond surface and can be thermally decomposed to produce strongly bound surface C-F bonds that are stable at high temperatures.
